Infection by a novel canine astrovirus was associated with gastroenteritis in two dogs. The virus displayed 70.3 to 73.9% amino acid identity to other canine astroviruses in the full-length capsid. Specific antibodies were detected in the convalescent-phase sera of the dogs, indicating seroconversion. Also, the virus appeared weakly related antigenically to the prototype canine astrovirus isolate ITA/2008/Bari.
(ORF1b) and amplify a 420-bp fragment (2) . The stools of both the animals were collected daily, the animals were examined clinically, and the clinical signs were scored as described elsewhere (3), but not including the white blood cells count. Bacterial and parasite pathogens were not identified in the stools of both the animals. On day 2 of quarantining (daq 2), dog A recovered completely from the disease. Despite the prophylaxis measures adopted, on daq 4 dog B developed acute severe gastroenteritis with fluid diarrhea and vomiting. Astrovirus infection in dog B was confirmed by reverse transcription (RT)-PCR and EM observation of the stools. Appropriate therapy (rehydration, antiemetic, antibiotic, and probiotics) was immediately started in the pup, although clinical signs were observed until daq 8. The 3= end of ORF1b, the full-length ORF2, and the 3= noncoding region (approximately 3.5 kb) of the virus from dog B (strain ITA/2010/Zoid) was amplified with a 3= rapid amplification of cDNA ends (RACE) protocol, as previously described (20) , and cloned and sequenced (GenBank accession number JN193534). The virus from dog A was also sequenced from the 3= end of ORF1b to the poly(A) tail and was found to be identical (100% nt identity) to the virus identified from dog B. In the full-length capsid protein (ORF2), the virus displayed 70.3 to 73.9% amino acid (aa) identity to other canine AstV strains, while amino acid identity to other mammalian AstVs ranged form 18.3 to 33.2% (Table 1 and Fig. 1 ). According to a new taxonomy proposal for mammalian AstVs, based on analysis of the full-length capsid protein, recently submitted to the International Committee for Taxonomy of Viruses (http://talk.ictvonline.org/files/proposals/taxonomy_proposals _vertebrate1/m/vert01/2287.aspx), AstV strains within the same species display a p-distance lower than 0.312. Therefore, all the canine AstV strains, including ITA/2010/Zoid, can be classified as a unique species, GI.E (Table 1 ). The sequences of the novel AstV were used to optimize a specific real-time quantitative RT-PCR (qRT-PCR) (data not shown), designing novel primers CaAstV-F2 (ATTACCACGATGTTGYTCTGTR) and CaAstV-R2 (CATGATTGGTATGTTGAAAAYYTG) and probe CaAstVPb2 (FAM-ATATGTACTTTTGCCATCAGGAGAG-BHQ1, where FAM is 6-carboxyfluorescein and BHQ1 is Black Hole Quencher 1). The stools of dogs A and B were retested by the qRT-PCR in order to quantify the virus load. In dog A, AstV RNA was detected from daq Ϫ1 to 12, with the highest virus loads being detected between daq Ϫ1 and 1. Dog B shed AstV RNA from daq 3 to 36, when the quarantine and the study were ended, with the highest virus loads from daq 4 to 10 (Fig. 2) . By immunofluorescence using the canine isolate AstV ITA/2008/Bari as the antigen (12), antibodies specific for canine AstV were not detected in the two dogs at daq 0 or at daq 14 and daq 28. In immune electron microscopy (IEM), antibodies aggregating AstV particles were observed in convalescent (daq 28)-but not in acute (daq 0)-phase sera, The findings of this study indicate that a unique canine AstV infected two dogs in a short time span. It is not clear whether dog B was already infected at daq 0 or it got infected after quarantining and which was the source of infection for the two animals.
It is also of relevance that we could correlate peaks of AstV shedding with the clinical signs, at least in pup B, which was followed almost entirely during the course of infection. Gastroenteric signs (daq 4 to 8) in the pup were associated with the highest viral loads in the feces (10 7 to 10 8 copies of genome equivalents/g of feces). Such a severe clinical picture could be easily attributed to other canine pathogens (CPV-2 or CCoV) by veterinarians. Surveys in Italy and China have revealed differences in AstV distribution between symptomatic (12.0 to 24.5%) and asymptomatic (0 to 9.3%) animals (12, 22) . Overall, these findings suggest that AstVs may play a role as enteric pathogens of dogs.
Finally, there is evidence that canine AstVs are genetically and antigenically heterogeneous, with ranges of variation similar to those defined for human GI.A AstV types 1 to 8 (14) . Whether some strains can also vary in their pathobiological features is not clear. For instance, some mink AstVs are able to invade and replicate in the central nervous system, causing disease, while others are not (1) . Including canine AstVs in the algorithms of gastroenteric diseases of dogs will be pivotal in order to portray a more complete picture of these viruses.
